An overactive Toll-like receptor (TLR) pathway is a hallmark of several autoimmune diseases and some types of B cell lymphomas. TLR signaling is a main mediator of inflammatory signals in B cells and causes NF-κB activation, which has numerous stimulatory effects, including promotion of B cell survival and proliferation. A key factor in TLR signaling is the adaptor protein MyD88. Downstream of MyD88, the interleukin-1 receptor-associated kinase 4 (IRAK4) links TLR signaling to the NF-κB pathway. Because of the overactive TLR signaling in several autoimmune diseases, and as some B cell lymphomas carry activating mutations in MyD88, there is strong interest in developing inhibitors of this pathway. MyD88 itself is not a promising target, because it is difficult to develop inhibitors for adaptor proteins. Fortunately, IRAK4 is essential for signaling through MyD88, and numerous examples of efficient kinase inhibitors exist. In this issue, Kelly et al. now succeed in identifying two novel and very promising IRAK4 inhibitors and present for the first time exciting preclinical studies with these molecules.
IRAK4 inhibition to shut down TLR signaling in autoimmunity and MyD88-dependent lymphomas

Insight from Ralf Küppers
The TLR pathway is overactivated in various types of inflammatory and autoimmune diseases by ligands binding to the TLR. In 30% of ABC DLBCL and in several other B cell lymphomas, MyD88, which links TLRs to the IRAK1 and IRAK4 kinases, is affected by activating L265P mutations. Activity of IRAKs leads to activation of the canonical NF-κB pathway. IRAK4 is essential for TLR signaling through MyD88. The newly developed IRAK4 inhibitors ND-2158 and ND-2110 abrogate signaling mediated by TLR receptors or mutated MyD88. In ABC DLBCL, NF-κB is also activated though chronic active B cell receptor signaling, which involves the Bruton's tyrosine kinase (BTK). Inhibition of BTK by ibrutinib has shown clinical efficiency in first clinical studies. Notably, coapplication of ibrutininb and ND-2158 has synergistic toxic activity for ABC DLBCL cell lines in vitro and in a xenograft model. For the signaling pathways, not all components are shown.
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Tumor development involves a complex interplay between cancer cells and the surrounding microenvironment, including cancer-associated fibroblasts (CAFs). Whether such CAFs are tumor suppressive or tumor promoting remains a contentious issue, with obvious therapeutic implications regarding targeting of stromal cell populations in vivo.
In colorectal cancer, inflammation is strongly implicated in tumorigenesis. The NF-κB signaling pathway is of particular interest, as a key regulator of both inflammation and cancer. Previous studies from the group of Florian Greten and others have assessed the function of NF-κB signaling in intestinal epithelial cells at different stages during tumor growth. Two new studies, in this issue, have now investigated the stromal contribution of NF-κB signaling to colorectal tumorigenesis through deletion of the same gene in mesenchymal cells-with diametrically opposite results. Both groups took a broadly similar approach by deleting IKKβ (a mediator of NF-κB) in intestinal fibroblasts/CAFs, alongside chemical carcinogenesis (AOM/DSS). Using a ColVICre driver, Koliaraki et al. report that deletion of IKKβ in intestinal mesenchymal cells leads to decreased tumor incidence. Conversely, Pallangyo et al. report that deletion of IKKβ using a Col1a2Cre-ER driver stimulates intestinal epithelial cell proliferation and increased tumor size, suggesting an unexpected tumor-suppressive function for NF-κB signaling in CAFs. Interestingly, in the absence of inflammation, both models show no overt phenotype at homeostasis, suggesting that tissue damage is required.
This work can be put in the context of growing literature where the inhibition of stromal elements is hard to predict. For example, in pancreatic ductal adenocarcinoma (PDAC), activated stellate cells alter the tumor microenvironment, making the tumor refractory to drug treatment. It follows that depletion of the stroma should lead to therapeutic improvement. However, through targeted functional ablation of myofibroblasts, Raghu Kalluri and colleagues have revealed a tumor-suppressive role for the stroma in PDAC. In the mammary gland, Gustavo Leone's group has shown that genetic inactivation of Pten in stromal fibroblasts accelerates the progression of mammary epithelial tumors. In the intestine, Tomi Mäkelä and colleagues have shown that LKB1 signaling in mesenchymal cells is required for suppression of gastrointestinal polyposis, whereas Gijs van den Brink's group showed that Indian Hedgehog signaling from the stroma is required for adenoma formation. Therefore, a much more detailed study of the tumor-suppressive and tumor-promoting aspects of the tumor stroma is required, and this is likely to be tissue-tumor specific. Care should be taken in overinterpreting depletion studies, which may have dramatic effects on homeostasis.
Clearly work remains to reconcile these two new studies, specifically to determine if IKKβ is being deleted in distinct fibroblast populations through the use of different Cre drivers. Furthermore, it is possible that constitutive (ColVICre) versus inducible (Col1a2Cre-ER) deletion of IKKβ could have biological implications, particularly regarding genetic compensation mechanisms through development. Uniform analysis using the same conditionally inducible Cre driver, sampled at the same time point, will be essential here. Most importantly though, these results suggest there is heterogeneity in intestinal fibroblasts and that targeting pathways may have distinct outcomes in different fibroblast populations.
Together, these two studies offer very exciting new insights into NF-κB signaling in stromal fibroblasts in colitis-associated cancer and show that we are only just beginning to understand the complexity of the tumor microenvironment. Understanding the differences between these studies could offer profound new insights into fibroblast heterogeneity in the intestinal epithelium. A new study by Jörg Prinz's group has identified a melanocyte-derived autoantigen that triggers T cell activation in psoriasis vulgaris.
For two decades, psoriasis has been classified as a probable autoimmune disease based on a strong disease association with HLA-C*06:02, the ability of T cell-directed therapies to produce disease resolution, and the absence of a known infectious agent or exogenous antigen that triggers the disease. Only recently, there has been the suggestion that cathelicidin (LL37), a keratinocyte-derived antimicrobial peptide might serve as an autoantigen in psoriasis, but not all patients have T cell reactivity to this target.
In this study, a second plausible antigen, ADAMTS-like protein 5 (ADAMTSL5) that is produced by melanocytes is identified as an activating antigen for IL-17-producing T cells that are restricted by HLA-C*06:02. The activation of IL-17-producing T cells is important, as increasing evidence places Th17 and Tc17 cells as the central pathogenic immune cells in psoriasis. Although T cells are found juxtaposed to melanocytes in psoriasis lesions, the type of response that is triggered is not cytotoxic to melanocytes, and in fact, melanocytes are increased in psoriasis lesions, paralleling epidermal hyperplasia that is a key feature of this disease.
From the standpoint of autoimmune responses that damage cells and tissues in many other organs, the response in psoriasis is distinctly different, as the immune reaction triggers a wound-healing response pathway in the skin that can resolve with restoration of normal skin structure and function. In part, this may be related to the functions of Th17 and Tc17 cells that, rather than serving as cytotoxic effectors, stimulate and amplify innate immune pathways in target cells. By targeting keratinocytes, IL-17 increases transcription of many antimicrobial proteins, including the autoantigen LL37, and induces the production of chemokines CXCL1, 2, 3, and 8, attracting neutrophils to the site of inflammation. Moreover, CXCL1 may also amplify the autoimmune response because it was first identified as a melanocyte growth factor and might also drive melanocyte and ADAMTSL5 expansion in psoriasis lesions.
This work has some other interesting pathogenic implications. First, the selective growth of melanocytes in skin epithelium may help to explain why psoriasis is largely a skin-restricted disease. Second, the absence of melanocytes from the interfollicular epidermis in most nonhuman species may help to explain why a spontaneous psoriasis-like disease does not occur in lower species. Arakawa, A., et al. 2015 
